
Silicon Tracker US CMS Cost Estimate (AY$) September 6, 2000
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8 US CMS  Silicon Tracker Project 7 3 9 1,828 4 0 2,607 1,609 6 2 4,216
8 .1 Components 0 0 0 0 0 0 0
8.1.1 Miscellaneous clean room materials 0 0 0 0 0 0 0
8 .2 Equipment, Design,  & Machining 6 2 1 7 4 0 6 9 5 6 1 8 8 9 1,313
8.2.1 Machine parts 0 0 0 0 0 0 0
8.2.2 Mechanical Assembly Equipment 8 7 7 4 0 161 9 9 6 1 260
8.2.2.1 Automation equipment 8 7 0 0 8 7 2 8 3 2 115
8.2.2.2 Automation equipment(FNAL Base) 0 0 0 0 0 0 0
8.2.2.3 Equipment setup 0 7 4 0 7 4 7 1 9 6 145
8.2.2.4 Equipment maintenance 0 0 0 0 0 0 0
8.2.3 Wirebonding Machinery 6 8 0 0 6 8 271 400 338
8.2.4 Burn-in Cooling system with interlocks 7 1 0 0 7 1 3 0 4 3 101
8.2.5 Boxes 118 0 0 118 4 9 4 2 167
8.2.5.1 Storage 3 6 0 0 3 6 1 5 4 3 5 1
8.2.5.2 Transportation boxes 3 1 0 0 3 1 1 7 5 6 4 8
8.2.5.3 Test Boxes 5 1 0 0 5 1 1 6 3 2 6 8
8.2.6 Instrumentation 278 0 0 278 169 6 1 447
8.2.6.1 Electronic Test 166 0 0 166 9 3 5 6 259
8.2.6.2 Probe-station 5 9 0 0 5 9 2 6 4 4 8 5
8.2.6.3 Miscellaneous instrumentation 5 3 0 0 5 3 5 0 9 6 103
8 .3 Sensor Probing 0 5 7 0 5 7 1 8 3 2 7 5
8.3.1 Probe  pre-production sensors 0 5 0 5 2 3 2 7
8.3.2 Sampled  Probing of Production Sensors 0 5 2 0 5 2 1 7 3 2 6 8
8 .4 Modules 0 1,181 4 0 1,221 6 8 4 5 6 1,905
8.4.1  Preproduction of 80 modules 0 4 2 0 4 2 2 4 5 6 6 6
8.4.1.1 Mechanical Assembly 0 2 5 0 2 5 1 4 5 6 3 8
8.4.1.2 Wirebonding 0 5 0 5 3 5 6 8
8.4.1.3 Inspection 0 2 0 2 1 5 6 4
8.4.1.4 Repair 0 5 0 5 3 5 6 8
8.4.1.5 Testing, rod assembly & burn-in 0 5 0 5 3 5 6 8
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8.4.1.5.1 Full electronic test (KU) 0 0 0 0 0 5 6 0
8.4.1.5.2 Full electronic test (FNAL) 0 0 0 0 0 5 6 0
8.4.1.5.3 Full electronic test (UIC) 0 0 0 0 0 5 6 0
8.4.1.5.4 Rod assembly 0 5 0 5 3 5 6 8
8.4.1.5.5 Burn-in (KU) 0 0 0 0 0 5 6 0
8.4.1.5.6 Burn-in (FNAL) 0 0 0 0 0 5 6 0
8.4.1.5.7 Burn-in (UIC) 0 0 0 0 0 5 6 0
8.4.1.6 Documentation 0 0 0 0 0 0 0
8.4.1.6.1 Assembly, Test, Ship/receive 0 0 0 0 0 5 6 0
8.4.2  Assembly of 600 modules: ramp-up 0 8 4 4 0 124 7 0 5 6 194
8.4.2.1 Mechanical Assembly 0 4 1 0 4 1 2 3 5 6 6 4
8.4.2.2 Wirebonding 0 1 4 0 1 4 8 5 6 2 1
8.4.2.3 Inspection 0 8 0 8 5 5 6 1 3
8.4.2.4 Repair (UCSB) 0 5 0 5 3 5 6 8
8.4.2.5 Repair (FNAL) 0 7 0 7 4 5 6 1 1
8.4.2.6 Testing 0 9 7 1 6 9 5 6 2 5
8.4.2.6.1 Full electronic test (KU) 0 0 0 0 0 5 6 0
8.4.2.6.2 Full electronic test (FNAL) 0 9 0 9 5 5 6 1 4
8.4.2.6.3 Full electronic test (UIC) 0 0 0 0 0 5 6 0
8.4.2.6.4 rod assembly 0 0 7 7 4 5 6 1 1
8.4.2.6.5 Burn-in (KU) 0 0 0 0 0 5 6 0
8.4.2.6.6 Burn-in (FNAL) 0 0 0 0 0 5 6 0
8.4.2.6.7 Burn-in (UIC) 0 0 0 0 0 5 6 0
8.4.2.7 Documentation 0 0 3 4 3 4 1 9 5 6 5 2
8.4.2.7.1 Assembly, Test, Ship/Receive 0 0 3 4 3 4 1 9 5 6 5 2
8.4.3  Assembly of 6000 modules 0 1,055 0 1,055 591 5 6 1,645
8.4.3.1 Mechanical Assembly 0 256 0 256 143 5 6 399
8.4.3.2 Wirebonding 0 233 0 233 130 5 6 363
8.4.3.3 Inspection 0 4 5 0 4 5 2 5 5 6 7 0
8.4.3.4 Repair (UCSB) 0 3 2 0 3 2 1 8 5 6 5 0

Page 2



Silicon Tracker US CMS Cost Estimate (AY$) September 6, 2000

WBS   
Number Description

Mfg      
M&S     
(k$)

Mfg      
Labor    
(k$)

EDIA     
(k$)

Base     
Cost     
(k$)

Cont     
(k$)

Cont  
(%)

Total     
Cost     
(k$)

8.4.3.5 Repair (FNAL) 0 8 7 0 8 7 4 9 5 6 136
8.4.3.6 Testing 0 291 0 291 163 5 6 454
8.4.3.6.1 Full electronic test (KU) 0 0 0 0 0 5 6 0
8.4.3.6.2 Full electronic test (FNAL) 0 233 0 233 130 5 6 364
8.4.3.6.3 Full electronic test (UIC) 0 0 0 0 0 5 6 0
8.4.3.6.4 rod assembly (FNAL) 0 5 8 0 5 8 3 3 5 6 9 1
8.4.3.6.5 Burn-in (KU) 0 0 0 0 0 5 6 0
8.4.3.6.6 Burn-in (FNAL) 0 0 0 0 0 5 6 0
8.4.3.6.7 Burn-in (UIC) 0 0 0 0 0 5 6 0
8.4.3.7 Documentation 0 110 0 110 6 2 5 6 172
8.4.3.7.1 Assembly, Test, Ship/receive 0 110 0 110 6 2 5 6 172
8 .5 Transportation 1 0 5 0 0 1 0 5 4 5 4 3 1 5 0
8.5.1 Shipments to CERN 105 0 0 105 4 5 4 3 150
8 .6 Installation and Commissioning at CERN 0 4 1 5 0 4 1 5 1 8 3 4 4 5 9 8
8.6.1 Final assembly of TOB 0 171 0 171 7 5 4 4 247
8.6.2 Installation and Commissioning of the Tracker 0 244 0 244 107 4 4 351
8 .7 TIB Support Structures 1 3 1 0 1 0 1 1 4 6 1 5 3 1 7 4
8.7.1 Equipment 0 2 1 0 2 1 1 2 5 6 3 2
8.7.1.1 Support Cylinder Gluing Jigs 0 2 1 0 2 1 1 2 5 6 3 2
8.7.1.1.1 Ribbon and Cooling Tube Jig 0 1 0 0 1 0 6 5 6 1 6
8.7.1.1.1.1 Install Jigs at SiDet and Prepare for Usage 0 1 0 0 1 0 6 5 6 1 6
8.7.1.1.2 Precision ledge placement jig 0 1 0 0 1 0 6 5 6 1 6
8.7.1.1.2.1 Install Jig at SiDet and Prepare for Usage 0 1 0 0 1 0 6 5 6 1 6
8.7.2 Assembly 0 8 0 0 8 0 4 5 5 6 125
8.7.2.1 Attachment of cooling tubes and ribbons 0 4 0 0 4 0 2 3 5 6 6 3
8.7.2.2 Attachment of precision positioning ledges 0 4 0 0 4 0 2 3 5 6 6 3
8.7.3 Shipment 1 3 0 0 1 3 4 3 2 1 7
8.7.3.1 Ship completed support structures to Pisa 1 3 0 0 1 3 4 3 2 1 7
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